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Abstract 
We present; t,wo new t.~·r·ln!iqnr:-s for con~l.rnct.ing 1.-
EC/AUED codes. The cnmbiu~t.ion 'lf the l.wn L<'c!tniqnf"s 
rednce!l the t,otal rednnda.nry of t,h,. hr:-st r·nnsl.rll(~tions hy 
on" hit. or 11101'<' in 111<1.ny c<J.SPS. 
SUMMARY 
Th" problem of finding l"rror l"<>rrf"ding/all nnirlirt>cl,ion~l 
error detecting ro,ks (EC/ A trED) has rect>ived wide a.I,-
V·nl.irln in rf'cent, lit.N<J.t,ltrf" [1]-[:lj. 
Giv('n two binary vecl.ors lie and lL of length n, denote by 
N(u,.u) the n11111hcr of 1-.0 traMit.ions from 11:. tolL· We 
say that ll. is .:ont.ain"'d in lL (u ~ .u) if N(u, .u) = 0. 
A~slJ!lle that ll. is transmit.t.ed but fr is received. We sny 
that. lie has ~nlfercd nnidirection~l errors if eit.l1er .u,_ ~ fr or 
it.~ .u. 
We are interested in codes that; can corrl'Ct 11p to t er-
rors ~nd detect all nnidired.ional errors when th, nutnbcr 
of Hnidirect,ional errors is greater tlmn t. Tht> next t.h<>o-
rem [:3] gives necessary and snfficient ('onditions for a code 
t.r' f,,. t-EC/AlJED. 
Thcormul Let 0 he asnbsf'f, of {0, 1)". 'l'ht>ll (}is a 
t-ECJAUED r:odf' if and only if, f··r any pn.ir of vectors 
lie E C and 1L E C, N(u,JL);::: t + 1 and N(Y.,!l.);::: t + J. 
Given k informat.iou bit,s, the wa.y mosl. ;wthors constr11cl. 
a 1-EC/AliEO end"(,' nf )f'np;t.h n is as f0l10ws: first. !.he 
information bits aret:>twoded int.o 11. t-EC (err!lr-correcting) 
code C' of length n', wit.h n' as small as possiH:•; then, a 
tail of lengt,h r is 11.cldf'd M f11rt.her redundaHr·y. The length 
of the code is then n:: .,, l- ,., R.nrl t.l1t> total rf'dnnda1;ey 
is n'- k + r. T!w l,:1il i•: 1 lotnd.ion of the weight, of the 
vector. The go11.l iill ''' ,f.J.:oin a tail with r a; ~mall as 
possible. 
Next, we give "· g<'nerR.I coustruct.ion for t-EC/ AUED 
codes. We need a defit;itiou fi~st. We denote hy r:r 1 ( l :rJ) 
the sinallesl, (largest) tuteger .7 such that j;::: 3; (.i:::; 3-). 
DHfiuitiou 1 A descending I, ail matrix of st.rength .~is an 
rn X r {0, 1 }-1uatrix with rows t;, 0:::; i :::; m- l, snch that 
fnr n.ll 0 :::; i $ .i $ rn - J, 
N(t.,:t._;);::: min{s, rU- i)/21}. 
Com;trnctiou 1 Let C' be a t-EC of length n' and let T 
be a T(n' + 1, r; t + 1) descewliug tail matrix with rows 
:f..o, f1, · · ·, f11, • Let C be the following code of length n' + r: 
138 
G = {(.u,f,.t.!LlJ) 
wl1ere w(.!L) denotes tiH" lhtmlnin~r 1\"('i~;hl. ,,f JL. Then Cis 
a 1-EC/ All ED code. 
Proving l.l1af. (,'is a t-r•:CjAtJJ•;() iR n·ln.t,ively ea.sy nsing 
'J'h,.nr,m 1 [I]. 
s .. nw .,f thr· hr·~t. ,J.,sc<·nrling I.;Lil lll;l.l,rio·t·S 'll'f' ,;iven in [I]. 
i\s sfl.id hdc•r•·, t.he gua.l is t.o 1na.b• r as Slli<J.II as pnssi-
hk. 'fhE' const.rndioJII in [l] l1~eavily •~<'Iwnds on t,h~ h(:'sl. 
a.'lymmet.ric enor-cqrrectinp; codfs w:<J.'tlfl.hlr. 
In !,his t.11.lk, we propose t,w,; dilf,.r<'lll. f,,.rl1niqn<'~ t,o r,.dnc(:' 
the re<hndanc.y of t-EC/ AUED code~. The two met. hods 
can be used together. The first. Oil" invr•!VE'S using 1-EC 
codes !.hat contain !.he all-1 vednr (f0r instance: BCH 
codes and the Gol11.y eode hav.., t,hiq property). When 
choosing a codeword, we tnke Pil.her 11. codeword or its 
complement., 11/~cording to which of the l,wo ha.s smaller 
weight. We have to p~y a hit for this operation, h11t the 
weight distrihntion is r0duced by lmlf. We then R.ppend o. 
t.R.il in the way described hy Const.rncl.ion 1. Overall, 1\'f.' 
will often gR.in ii1 red11ndancy. 
The serond techniq11e, involvrs i111proving upon the tn.il 
matrices give11 in [1]. 
Using the l.wo met.hods cit.hN l.ogt·l.hr·r or separetly, we 
oft.en improve npon the b"st, I J.;Cj i\lJJ•~f) codes knowu. 
We nlso give efficient encoding <~.ud ,J,.,·oding algorithms 
for the new cndcs. . 
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